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1. Introduction

In RAN2#109e meeting, the following agreements on WUS were made as in [1]:

	RAN2#109e agreements:

· For eMTC and NB-IoT support the same paging probability range and granularity.

· No special handling of WUS resource overlap is specified and UE use the WUS resource corresponding to its gap capability

· Update stage 2 to explain group WUS in more detail using text proposed in R2-2000639 as starting point.

· From RAN2 point of view paging escalation does not need to be mandated

Working assumption: 

· For NB-IoT, if only one R16 WUS resource is configured and no Release 15 WUS resource is configured then R16 WUS resource is always in primary location

· Support of Release 16 WUS is independent to support of Release 15 WUS
· Define WUS group selection based on the formula defined in R2-2001472.

FFS:

· Code points for paging probability thresholds.

· Mechanism to minimize false wake-up 


In RAN2 109e#45 email discussion report as in [2], it has discussed the issue on minimize the false wake-up by mobile UE. In this contribution, it mainly gives the details to discuss the issue on group WUS for mobile UE.
2. Discussion
If UE is mobile or even with high mobility, the network will have to extend the paging area to several cells or even entire Tracking Area(TA) to reach the paged UE, it can be seen that mobile WUS UE can increase the wrong paging alarm rate of UEs in TA. As in [3], for R15 UE，it is agreed that the usage of WUS only in the cell in which the UE was released/suspended, therefore preventing waking UEs in other cells in case of paging escalation. If the UE is paged in another cell, then WUS is not used. 
It is agreed that support of Release 16 WUS is independent to support of Release 15 WUS, hence, as in [4]-[6], the following several ways are candidates for R16 UE supporting WUS.
In one way, MME may be applied to enable or disable WUS grouping to UE based on UE mobility. For example, the MME could disable the WUS grouping to UE with high mobility, which will not monitor the grouping WUS then the UE associated to this grouping WUS will not wake up wrongly. Considering that the mobility of UE is variable, for example, UE could be stationary at one time period and be mobile at another time period, or UE could be with normal, middle, or high mobility in different time period. Therefore, MME should obtain the UE mobility timely. For IDLE UE, it needs to report its updated mobility by RRC connection procedure or NAS procedure, it is not power saving. 
Observation: If MME is applied to enable or disable WUS grouping to UE based on UE mobility state, IDLE UE needs to report its mobility state periodically or event-triggered (the mobility state is changed), which will result in power consumption and signaling overhead.

In another way, similar to R15 UE, R16 UE will be restricted to apply the grouping WUS in the last released/suspended cell, and UE will not apply the grouping WUS if UE is located in other cells. This way will reduce the wrong paging alarm caused by paging mobile UE in extended cells. However, this way will limit the grouping WUS efficiency, since so many NB-IOT/eMTC UEs could move frequently around several dedicated cells, the WUS grouping could not be applied by this kind of UE not in the last connected cell. Here, based on legacy IE Information on Recommended Cells and eNBs for Paging as in [7], it is proposed to extend the WUS grouping area to the cells defined by this IE. By this proposed way, the UE in the cells defined by IE Information on Recommended Cells and eNBs for Paging will apply the WUS grouping, UE will be very possibly in these cells and paged successfully. In other cells, to avoid the wrong paging alarm to other UEs which apply the WUS grouping, the mobile UE will not apply the WUS grouping.

Besides, the way that an independent WUS group for mobile UE in not last released/suspended cell will increase the WUS group overhead. The benefit of this way is not so different from the way that grouping WUS restricted in dedicated cells, both of them could avoid the wrong paging alarm caused by paging extension.
Proposal1: For R16 UE, to avoid the wrong paging alarm by mobile UE, it is proposed to apply the WUS only in the cells defined by legacy IE Information on Recommended Cells and eNBs for Paging.
3. Conclusion
In this contribution, the issues on group WUS for mobile UE is discussed, we have the following observation and proposals：
Observation: If MME is applied to enable or disable WUS grouping to UE based on UE mobility state, IDLE UE needs to report its mobility state periodically or event-triggered (the mobility state is changed), which will result in power consumption and signaling overhead.
Proposal1: For R16 UE, to avoid the wrong paging alarm by mobile UE, it is proposed to apply the WUS only in the cells defined by legacy IE Information on Recommended Cells and eNBs for Paging.

4. References 

[1] R2-2001886, “RAN2 agreements for Rel-16 additional enhancements for NB-IoT and MTC”, Blackberry, RAN2#109e, 24 Feb-6 Mar 2020.

[2] R2-200xxxx, “Report - Email discussion [Post109e#45][NB-IoT/eMTC] WUS open issues”, Ericsson, RAN2#109bis-e, 20–30 April 2020.
[3] S2-2001578, “Reply LS on assistance indication for WUS”, Incheon, South Korea, 13 – 17 January, 2020.
[4] R2-2000639 “Remaining issues for Rel-16 GWUS”, Huawei, HiSilicon, RAN2#109e, 24 Feb-6 Mar 2020.
[5] R2- 2001472, “Group WUS”, Ericsson, RAN2#109e, 24 Feb-6 Mar 2020.

[6] R2-195614, “[DRAFT] Reply LS on assistance indication for WUS”, Qualcomm, RAN2#108, Reno, US, 18-22 November 2019.
[7] 3GPP TS 36.413, “S1 Application Protocol”.
2

